The water soluble free-base porphyrin ligand 5,10,15,20-Tetrakis-(4-sulfonatophenyl)-21H,23H-porphin (Sigma-Aldrich) was dissolved in 100 mL of methanol and a 10-fold excess of zinc acetate (99.99%, Sigma-Aldrich) was added. The mixture was refluxed at 40 °C overnight and total conversion to the metallated product was confirmed by monitoring the characteristic UV-vis signals. Solvent was evaporated. No further work-up was done according to the literature procedure, [1], in which it was stated that remaining zinc acetate would not negatively influence photoreactions of the anionic Zn(TPPS) 4complex (or ZnP) present in solution. 1 H-NMR (300 MHz, D 2 O): 8.97 (s, 8H, β-pyrrole protons), 8.25 (AB quartet, 16H, Δν AB = 51.3 Hz, J AB = 8.5 Hz, phenyl protons) 4.78 (solvent peak), 2.15 (s, methyl protons of remaining acetate) [1] Y.
Spectral variations upon photolysis:
The following experiments were performed as specified in the experimental part and Table 1 of the main paper (3 mL of aqueous solution, inert gas saturation, sealed 1 cm quartz cuvettes, HBO-lamp with longpass filters) unless otherwise stated. Donors (TEOA, TEA, Na 2 SO 3 ) and buffer ingredients were obtained from Sigma-Aldrich and used as received.
Zn(TPPS) 4in water: Generation of photolysis products with a phlorin-type spectrum:
 ZnP (1 µmol) in pure H 2 O Figure S1: Full UV-vis spectra for the black solid curve displayed in Figure 2 .
Zn(TPPS) 4in 10% aqueous TEOA solution, pH 7:
 ZnP (2.5 µmol) in 10% TEOA aqueous solution. pH adjusted to 7 Figure S2 : Full UV-vis spectra for the red dotted/dashed curve in Figure 2 as well as for long-term photolysis data from Table 1 , Entry 1.
Zn(TPPS) 4in 10% TEOA solution, pH 11.5.
 ZnP (2.7 µmol) in 10% TEOA aqueous solution. pH unadjusted (measured as 11.5) Figure S3 : Full UV-vis spectra for Table 1 , Entry 2.
Zn(TPPS) 4in sulfite solution, high dye concentration:
 ZnP (5.7 µmol) in 0.6 mmol Na 2 SO 3 aqueous solution. pH unadjusted 
Zn(TPPS) 4in 2% TEA solution, pH 10:
 ZnP (0.6 µmol) in 2% TEA aqueous solution. Buffered with phosphate buffer, adjusted to pH =10 Figure S6 : Full UV/vis spectra for Figure 5 . 
Photogeneration of hydroporphyrins followed by 1 H-NMR spectroscopy:

